Background: The main objectives of this study were as follows: (1) evaluate the prevalence of burnout syndrome among doctors, (2) establish associations with demographic factors in China, and (3) examine the mediating role of psychological attachment in the relationship between job burnout and career calling. Methods:This cross-sectional survey was conducted by administering an online questionnaire in May 2016. The survey was performed across Thirty provinces. In total,A total of 3,016 Chinese doctors were selected as participants, of which 2,617 completed valid questionnaires (effective response rate: 86.77%). Results: The overall prevalence of burnout symptoms among Chinese doctors was 85.79%. Little variance was reported for burnout symptoms according to age (Waldc2 = 6.843, P < 0.05, OR <1 ), professional title (Waldc2 = 13.110, P < 0.05, OR > 1), and daily working hours (Waldc 2= 7.226, P < 0.05, OR > 1). However, the burnout of Chinese doctors was found to be associated with psychological attachment (B = -0.6433, P < 0.0001) and career calling (B = 0.3653, P < 0.0001); furthermore, psychological attachment (B = 0.2350, P < 0.001) mediated the relationship between job burnout and career calling. Conclusion: Burnout symptoms among Chinese doctors were prevalent and associated with age, professional title, and long working hours. Chinese doctors aged 20-30 experienced a much higher level of burnout symptoms. The longer hours doctors worked, the more likely they were at risk of burnout symptoms, especially among attending physicians. Doctors who endured highlevel burnout tended to exhibit decreasing psychological attachment, which threatened their sense of career calling. Finally, this paper proposed related explanations for the function mechanisms based on both theoretical and practical perspectives. Background 4 In recent years, a series of major changes related China's medical system reform have taken place, especially regarding continuous improvement of medical service quality.[1] , [2] However, considering China's vast population and its increasing health claims, the country is facing a certain systemic crisis, including an insufficient number of doctors and an imbalanced structure of supply-demand within health services. Inescapably, Chinese doctors are suffering the stressful work conditions characterised by excessive workloads, high occupational stress, effort-reward imbalances, potential health risks, tolerance of customer's rude behaviour,[3] and so on. Daily, they endure fatigue, frustration, and with patients while providing services[4] ,which increases burnout. To make matters worse, tired doctors can easily trigger further negative outcomes,[2, 5] [6] such as deterioration of doctor-patient relationships[7] and escalated violence in the health care sector[7]
and change over time, and the issue of doctor burnout is exhibiting an obvious increasing trend. [17] Today, there are still some problems in China's health care system. To counterbalance what may be seen as dissatisfying reward for their efforts, some doctors are emphasising economic benefit rather than . [19] Even worse, there is a widespread sense that the career calling of doctors is gradually weakening, and the formerly trusting relationships between doctors and patients have been broken, which will be difficult to mend in the short term. [1, 20] An increase in doctors' unprofessional and unethical behaviour induced by burnout could likely lead to more occurrences of violence towards doctors, [21] which also poses additional difficulties to reforming the healthcare system.
The present study continues to focus on the current situation regarding burnout among physicians and its adverse results in the Chinese context in order to make a significant contribution to understanding the phenomenon of doctor burnout.
What is the relationship between career calling, psychological attachment, and doctor burnout?
Career calling is defined as an approach to one's work in which one is inspired by an 'external summons' and provided with a means through which one is able to derive meaning and fulfil positive social functions.[8] Specifically, career calling is related to socalled 'career spirit [8] ; that is, providing services for people, promoting physical and mental harmony, and improving people's quality of life.
[8] Vital research has found that career calling is linked to work effort, dedication, and well-being. [22] A sense of career calling is particularly important for doctors in highly challenging situations. Consequently, a correct and profound understanding of the medical profession is a necessary component of a career calling for any doctor.[10, 23] While there has already been much scholarly discussion about career calling, [23] these studies have mostly focused on understanding its core concepts. [24] There has been little research into the association between the career calling and burnout of doctors. [10] In China, where these issues are particularly problematic, questions of falling career calling and increased burnout are grossly neglected by academics and not reflected in systemic health care reforms. There is no doubt that it is essential to monitor these issues as they unfold and explore the relationship between doctors' career calling and burnout in depth.
Doctors exhibit reduced enthusiasm for their work due to emotional exhaustion, a decline in professional meaningfulness, job satisfaction, and organizational identification. [25] When doctors are treated unfairly, their enthusiasm diminishes with in-role weakening and extra-role decreasing,[26] resulting a loss of psychological attachment to their organization.
[26] 'That special attachment', as Hirschman calls the loyalty psychologists term 'effective commitment[27]-is an 'employee's emotional attachment to, identification with, and involvement in the organization.[28, 29] Doctors with high levels of attachment are prone to identifying with their career goals and values as well as a sense of pride regarding their profession; thus, they tend to undertake behaviour which extend beyond the job's in-role requirements [30] . Therefore, we can assume that, if the degree of a doctor's psychological attachment decreases, his or her acceptance of and emotional dependence on his or her sense of career calling (i.e., the reason he or she became a doctor in the first place) would diminish. However, previous studies have revealed that attachment plays a mediating role in many relationships.
[31] Only a few studies have explored the notion that psychological attachment may mediate the relationship between job burnout and career calling among doctors. To remedy this gap in the literature, in this study, we examined psychological attachment using a function mechanism to test the mediating effect of psychological attachment. More importantly, the findings of this study contribute to new evidence increasingly revealing the adverse effects caused by the job burnout of Chinese doctors, specifically, negative effects on psychological attachment and career calling.
What are the objectives of this study?
This study comprehensively investigated the following research questions: (1) how prevalent is burnout syndrome among doctors, and what differences in demographic factors can be established? (2) What is the relationship between job burnout, psychological attachment, and career calling? (3) How does job burnout threaten doctors' career calling and does psychological attachment play a specific role in the relationship between burnout and career calling?
Methods

Subjects and procedures
A snowball sampling methodology was used to collect the data through the network investigation. Doctors from across China completed an anonymous online questionnaire in May 2016. A total of 3,016 participants distributed across 30 cities participated in the survey, the HeiLongJiang (38.00%) province where the initial sample was recruited. The proportion of the other 29 provinces was ShanDong (17.00%), HuNan (6.00%), BeiJing (3.00%), GuangDong (3.00%), ZheJiang (3.00%), JiangSu (3.00%), LiaoNing (2.00%), JiLin (2.00%) and others (19.0%), and 2,617 valid questionnaires were used as the samples (an effective response rate of 86.77%). First, a sampling frame was set up, approximately 50 doctors from the authors' unit were selected as the original deliverers of the survey. Subsequently, they were fully informed of the purpose and significance of this study and their positive cooperation was obtained. Then the colleagues or classmates of 'the original deliverers' were invited to participate in our online survey. Meanwhile, the remaining doctors were colleagues invited by the initial participants. An anonymous online questionnaire was used to collect data, and anyone could obtain the Website Lucky Money as an award after they answered the questionnaire.
Our final sample was selected with strict adherence to exclusion criteria for data management and quality control. Inclusion criteria were as follows: doctors must be Chinese, give informed consent for participation, and participate voluntarily. Exclusion criteria included: no answer,voluntarily withdrawing from the study by failing to answer all the questions, too many missing items or obvious response errors, taking too little or long to respond.
Representativeness and comparability
The general characteristics of the study participants (age, gender, service years, education level and professional title) were compared to those of Chinese doctors which were included in the Chinese Health and Family Planning Statistical Yearbook [32] (CHFPSY) report on practicing physician published in 2016. Currently, this is the authority source concerning the characteristics of practicing physicians available. In addition, the results of the study participants group and the results of the CHFPSY members group were analyzed separately and then compared to determine the homogeneity of the sample [33] .
Measures
This study consisted of four questionnaires. Demographic variables were gathered using a self-designed questionnaire and included age, gender, education level, professional title, marital status, hospital level, service years, and so on. [11] In this study, the scores of the three dimensions of burnout were as follows: (1) EE: low (< 11), medium (11-15), and high (>15); (2) DA: low (< 9), medium (9-12), and high (> 12); and (3) PA: low (< 19), medium (19-22), and high (> 22) [35, 36] . Maslach's cut-off scores for EE, DA, and reduced PA are 25, 11, and 16, respectively.[37] According to the scores for these three dimensions, the model then divides job burnout into four levels: (1) no burnout (all three scores are less than cut-off), (2) mild burnout (one of the three scores is greater than or equal to cut-off), (3) moderate burnout (two of the three scores are greater than or equal to cut-off), and (4) severe burnout (all three scores are greater than or equal to cut-off).
Measurement of job burnout
[37] to 5 ('totally agree'), where higher scores represented a higher degree of the psychological attachment. The Cronbach's alpha coefficient of the scale was 0.920.
Measurement of psychological attachment
Measurement of career calling
To assess doctors' career calling level, we used the 4-item Career Calling Scale revised by ('totally disagree') to 5 ('totally agree'), where higher scores represented a higher degree of career calling. The Cronbach's alpha coefficient of the scale was 0.786.
Statistical analysis
All data were collected using a cross-sectional survey and analyses were performed using the SPSS 22.0 program (SPSS, Inc., Chicago, IL). Descriptive statistical analysis was used to describe the data collected. An internal consistency reliability test was performed to check inventory reliability, and logistic regression analysis was conducted to examine differences among demographic variables. We provided values including F, R2, and R2changes, and the fit of the model was assessed with R2. Unstandardized regression coefficients (B), standard error (SE), and P values were reported for each step in the regression model. Statistical significance was defined as P 0.05 (two-tailed).
Ethics Statement
The Institutional Review Board (IRB) of Harbin Medical University approved this study.
Since the survey was anonymous, it was impossible to obtain informed written consent. In this case, an informed consent form was included at the beginning of the questionnaire.
Completing the questionnaire was therefore considered 'informed consent' for participation in the survey. Confidentiality was maintained for all information collected in the survey. 
Results
Demographic information for samples
The incidence of job burnout and the three dimensions
The status of Chinese doctors' job burnout is shown in 
2617)
Total burnout-univariate analysis
The analysis of the factors influencing Chinese doctor job burnout is shown in Table 3 and daily working hours (Waldc 2 = 11.942, P < 0.01, OR > 1) were the factors most related to job burnout. These four factors were then entered into the multivariate logistic regression model. Table 3 . Univariate logistic regression analysis of respondents (n = 2617)
Total burnout-multivariate Analysis
Further screening of the factors influencing doctor job burnout are shown in Table 4 . We analysed the four factors selected by the univariate logistic regression analysis using multivariate factor logistic regression analysis. According to Table 4 , the result of the significance test of the whole regression model was X 2 = 37.872 (P = 0.001, P < 0.01), while the result of the Hosmer-Lemeshow test was 2.132 (P = 0.977, P > 0.05); therefore, these regression models were optimal. As shown in Table 4 , the results of the tests concerning the variables of age (Waldc 2 = 6.790 P<0.05, OR<1), daily working hours (Waldc 2 =7.226, P<0.01, OR>1) and professional title (Waldc 2 = 13.110, P < 0.01, OR < 1)
were significant, suggesting that these factors are the significant predictors of job burnout among Chinese doctors. 
Psychological attachment as a mediator of the associations between job burnout and career calling
The means, standard deviations, and Pearson's correlation coefficients of the continuous variables are presented in Table 5 . All the variables were significantly correlated with one another, and job burnout was negatively correlated with psychological attachment (r =-0.577, p < 0.01) and career calling (r = -0.422, p < 0.01). There was also a positive correlation between psychological attachment and career calling (r = 0.543, p < 0.01).
The absolute value of the correlation coefficient was between 0.25 and 0.65, which indicated that each variable could be used in the -0.1523. The total effect of job burnout on career calling was -0.3873. The indirect effect of job burnout on career calling was -0.2350
The direct effect of job burnout on career calling was -0.1523
The total effect of job burnout on career calling was -0.3873
Discussion
The status of the Chinese doctor job burnout
The results of the present survey indicated that the overall prevalence of burnout among
Chinese doctors was 85.79% with a breakdown in severity as follows: 713 (40.0%) mild, Chinese doctors seemed to experience more prevalent burnout symptoms. Consequently, these results provided clear evidence that hospital managers as well as the Chinese government should pay more attention to this severe public health issue in the future.
Influencing factors of Chinese doctor job burnout
The present study found that the level of job burnout among Chinese doctors was most significant for the variables of age, daily working hours and professional title. and make significant efforts toward developing strategies that strengthen doctors' psychological attachments to their organization as well as their sense of career calling.
Limitations
This study offered a number of interesting discoveries. However, some limitations should be considered. Firstly, this cross-sectional survey was conducted by administering with an online questionnaire, and a snowball sampling methodology was used, which increased the potential for sampling bias, e.g., there are differences in the response rate of doctors in different provinces. Secondly, the cross-sectional nature of this study prevented establishment of causation related to the causal relationship between job burnout, psychological attachment, and career calling; ultimately, these results could not be regarded as describing a causal relationship. Thirdly, data were collected from the selfreports of doctors, which introduced response bias from social desirability or negative affection. Finally, we used foreign scales that ignored issues of cross-cultural adaptability, which offers scope for academic attention in the future. The issue of job burnout is common in hospital settings, and its influence is extensive and pervasive; therefore, longitudinal studies should be conducted in the future.
Conclusions
This study revealed the prevalence of burnout syndrome among doctors (85.79%) in
China's hospital settings and its related factors. A key to implementation of our study's findings is that hospital managers should take effective measures to prevent and relieve the symptoms of doctor burnout, especially focusing on doctors who are prone to job burnout, such as younger physicians and attending physicians with longer daily working hours.
According to our survey, Chinese doctors encountered burnout frequently, leading to negative effects such as a low degree of psychological attachment to their organization and sense of medicine as a 'career calling'. In addition, this study was found that job burnout threatened career calling by weakening doctors' psychological attachment to their organization. Another key to implementation of our study's findings is to enhance career calling of doctors by strengthening doctors' attachment to medical organizations. Namely, it is high time to take some measures to give doctors more humanistic care, improve their career development path and reduce their daily working hours in order to enhance their job attachment and career calling. Definitively, some new perspectives for future research
